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w . ( ^n^m : ^ j§, j£ n & g & ^ ^ ^ ^ m ) 

ffiifi ■ ' £ 350°C~500°C ^?SST ' ^ 
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%W1$LW ( / ) 

SUftWISB — S^HJ$ lilt $& (Lead Zirconate Titanate - 
PbZr x Ti,_ x 0 3 • PZT)^BItft£& • 



E3 



U $4 (High-K Material) > ^ ^ # 14 (Ferroelectric 
Material) > M It $t 14 (Piezoelectric Material) - ^^kMMM 
f4(Pyroelectric Material) > &,~f B^BMlfV Z ° 

Constant) • & rT jg ffi & 51 £ Si & £g % # IR IB « ft (DRAM) 

(Integration)^ if % if Jn ' IB W- US (Memory Cell)#jRTf^ 

^IJl^ It IJlth (Signal to Noise Ratio, S/N Ratio) - 

(Spontaneous Polarization) - gP^^JuH^^^^^^WjE 
IrJ ^ft InJ fg(P r + ^ P r " ' P r M Residual 

Polarization ZMM) ' SSC "H^ft — IB IS II (Non- 

Volatile Memory > NVM) - H £ If ® ^ ft # iR SB 'It ft 
(Ferroelectric Random Access Memory ' FeRAM) ° @ M 

FeRAM M^i^mmMmmmm^mmmm^^ons) - a 



* *BB3t«* (CNS)A4 *4* (210 * 297 ) 
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(Flash Memory) ° 

Constant) > ift^E^SP RT^^S^^S!I6«J«&^ - 0 Itfc ' 
PZT S&&«giftj||ffl*E# 



# ^ 85 80S (sensors) » 

H£§l§ (voltage generators)^ 



(actuators) ' 



■W rti^ll^SUPyroelectric 



Constant) . iR g g 38 0* I* JfB I* «f • «T B & 4fc ft fl> & ffi 
M££^MM££#HjMJ£m£m • Slit pzt iTfti 

J3£E*f-M$fJ ^(Infrared Sensor)^ ffi g If « 



Hi 



If 



MUWm ' §iS*^JJfl US 5589284 

(seed layer) > S 1$ % |J g| $g (strontium 
ruthenate » SrRu0 3 ) * ITStfM (barium ruthenate > BaRu0 3 ) » 
^ f£ If #S (calcium iridiate > Calr0 3 )^^ • 150°C^ 

^^ s H s ii±tti-i pzt mm - nm soo°c ^±jgfrm 

^(annealing) - PZT IHf f I^lfMf IK 
Perovskite H, M ( Ifc M & Jffi ) 0 

> US 5817170 mii^^^tfl7%5t5^Tmtl±S^ 



BB 



M±r±^ — iff pzt mm ' 550°c M 650°c ^Tii 
fT®^: - jtt^f ■ us 5998236 Z15 mi$nT ±B m±M 
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i > #U3tMJi ( 3 ) 

f£§l((Pb,La)Ti0 3 > PLT)|fjg| > ^2£J£±tfcf* PZT *f§i > 
525°C 3g 550°C ^^HfTHI^: ° 

PZT «il . ^fI«S^^^SP3illi(Metal 
Interconnection)^ U ° £n ft # M ± — I 

^mjf&^jijf ^nt^s pzt 



; ^ — £ 



5fe & is m (in-sit U ) £^^^xjs±£^-«iut§itt 

(lanthanum nickel oxide • LaNG 3 » LNO)^p > a||§yj2|§g 
tfc&§&*^*BI«) > _&Jlt§#l£(cell parameters)Hig^^i& 
»fl**IS£ • mm£XmmZl5j% ' 350°C~500°C £||fl > 

mmwb.mzjj^Mm pzt «M^i«^^^iii*^M±Btip 

PZT • Mfr^tS^IU^ifS • 

$p±m^ » & 2ft # s bj? £ # s * j£ pzt ^hims 

Kf^iaTtSlH pzt * pzt 3 
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s. - %wm (4- ) 

MM (Capacitor Over Interconnect > COI) » Jfcfc^f. ' fiJ^lt 



n 2 nmjit7Fii*»9!5:«^*sfi^^ ' j^fi^i 

m 3A H 3B ffl#^SOIt^*#0^^^^«5if!{^ ' 

& 35o°c n 4SQ°Tmn2.m$xm$smmm±mm - 

TEM ffff# ; 

325°O450°C T^/££ PZT iiffillft X-ray MM^S l 

i 5A > 5B « 5c mm^mm^^mm^mmmmm 

tip > & 375°C > 400°C M 450°C TMf&Z PZT H§|0<jm^ 
^[ 0 (Ferroelectric Hysteresis)^ ^ ° 

100 : /MlJlf (Dielectric Layer) 
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tm ( h ) 



S _h /l ^ J! 1^9 £1 (Metal Interconnection) 
^T" H M (Dielectric Layer) 
IS W-M (barrier Layer) 

^^§ltl»§t/T : '®#(LNO film/Bottom Electrode) 



(PZT film) 



± WIS (Top Electrode) 



110 
120 
130 
140 
150 
160 

MMMMMM 

nt#^i§ 1 n ' n^mm^um 100 - m cmos 
mm no n— 120 » 120 ^^m^s 

iffiB^#^m 1 m • si^/mui 120 ±itm-mm 

mm 130 - ^^•®^!j$n^«ftii:(TiN) * MftittKTiWN) > 

350°C ^^^Pfi^Jf 130 ±$g|M:i:fU-M#i(LNO)Jf 
140 . ^i^iTti ' -aith^i'-hiiil^ 140 4>WLaffl Ni 
^I?ttl^^ 1:1-3 • 

mmm^mm 1 m • mmw a m^.i3^ > ^ 35o°c~45o°c 
T$£*fcamj* 140 ±a«3£R^3ifT &n - a/^s pzt 



I *■ 
1 



*«.»K.£iaffl t a 0 (CNS)A4 (210 * 297 i>£ ) 



7578twf . doc/009 



A7 
B7 



3. * &mm (t? ) 

P${£ PZT»fl*£,&»;^.»#ffii$jfifiS:£ Pb y Zr x Ti,_ x 0 3 
(y>l) - ^T2fclft PZT »jg| 150 £±J£/£Jh«;gi 160 > S# 
If «D£S*Ufc$l$i(LNO) * ifi (platinum > Pt) * ~m,1tm 
(iridium dioxide » Ir0 2 ) * H 15, ft §T(Ru0 2 ) - ^(iridium » Ir) » 
^SiT (ruthenium > Ru) ° 

&#S5£mS(TBM)ffi#£fcft««»||| 140 

&m 150 ' M^M,itmmwm 140 35o°c t 

' 150 %m 4oo°c T7£j£# ° $nn 

imm^^m^km^wm isow&mm.ikmmiLKomm 140 

i 3A ffi 3B B^^Sfllt^sfca^SlR^KJfi^if ' 

£ 350°C §£ 450°Tm?#£i^±M«IIift 2 FI5» ' 
TEM Mf# • SlU 3A fa 3B ffl rT M > 450° T#T 
»*ffllfl*I« : *tt«K' 350°TPiTf## 0 

325°C~450°C T^j££ PZT X-ray Hl^lf ' Jfcb PZT 

Z xjj m M 50 w • & m ^ AS £ 11 IS §E ^Jfiig 
Pb, ,Zr n „Ti n ° $0; 



■,.,-0.53-0.47-3 - ™™ 4 aBm75 ' Mf^nmm.mm pzt 

. ^jjk PZT »§|£ Perovskite 

i^mmmmmtsQ ° • $nn 4 am 75 - ^ 35o°c s# sp 
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m*S¥L PZT ^(100)|M(200) H B H |§^[R]^^|^!lit > 

^£ PZT »jRl$?£j£iagfiPtel$M 350 ° c ' If^I^ia 

^mm^mmm • » ##t pzt *sbii$ x- ray nitwit 

' 5lf#ftJ PZT $S J& £ H # Sfc ft a flfS 4.036A . c 
j&ffi 4.146 A; Jg. LNO «M^h b h ^#S[4 3 6^ a MM 4.05A - 

c 4.09 a . mm pzt wmm lno »fl£2.n*&#«*s 
$5 ' ^^mmmm&.Wnmzn^ • stijsrai pzt $ 

f 5A> 5B ffi 5C ffl#^S!llt7K^#aj^^^*5i^j 
43 » :£ 375°C * 400°C m 450°C TtT^£ PZT HHlftiim 
^^J®, (Ferroelectric Hysteresis)® H > S^llg 0 

:Eft&effiteteftftfa&®ftfcte£££*^ft 2P r . jl 

±TStiK«M« 5v ^-sv 2_mmimmmmmw:£xm 
# 5vm-5v zmmit^m 2? T mmM* • ut 2P r fi 

^ FeRAMfTff WJttS® 5 ^' 5 
Jft FeRAM t^5t ' ' 

^ > "0"^"l"^IimiH^(Readout Signal)fitfMSiP#^ . 

ffn"0"||"r'^^ / #!jfl#lfJ^/jN ° 

±2ft^ PZT Wm%n 5 mTorr £g,fUAr)^ j^ilil ^ 
mTorr I 50 mTorr ' ISHiM^S IS ^IJUMS^ 
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%tmm ( % ) 

jtt^ ' ^±mmmm^iM.n pzt mmy^mmitmm 
(LNO)mi^^mzyj^n 350 °c &&&& pzt mm2.& 

M ' HP Perovskiteiy^M'^W^^S^fM^ ' ^ftif^(LNO) 
J* PZT m^^ B H HMfl«^ 350 °C £X±WnJMf% - g 

350 °C M 500 °C ^fieiii B a B ft^Jff ^lal • 

w±mm ' e&^m£^&4>tT« pzt iiKM 

rH££ 350°c . ^fi5a{£^^^n# ' UiS* pzt HT^ 
tt*ft»i*(LNO)J»^ «m 350 °C M 500 °c £|i8JaBK*$j 



Jj^MMtMtfZ PZT mH^LSM ' m Perovskite 

rmm^m pzt iiri * « 
s^t^^ pzt 



^If pzt > 



p f n fg a r 



mm 



i 0 



**.»KJ!£34ffl t BB?«* (CNS)A4 (210x297 4>£ ) 



7578twf . doc/009 



A8 
B8 
C8 
D8 



± 



£XW a mZ?3^ ' 3lZ^E 350°C~500°C £2fijgT » f£M 
& J£ ®E * ft ii « » W ± S H & ft - ^ It St & (PZT)» 



2.$D^m«jRiieH^ i ^mafc;£ 8 uric 

' S^^iiitil&II^SI^ 350°c S 

450°C ° 

' ^^^ft^ftftflil^K^^SS 350°C M 
500°C £K - 

w^f ' &mmm.j%m Pb y zr x Ti,_ x o 3 (y*i)£— »* 



6.$n^iff»fijfE«m 5 mm &&&&&& mm 

mTorr M SOmTorr ° 



1 1 
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itfft^Sc ' ^5^- MS (Piezoelectric)^ g^i^^ 

' ^^ffifflS^-M«(Pyroelectric)^a^^fI4 ] • 



as 



(LNO)i 



l>m»m2.1j^ • M£ 350°C~500°C £$&gT ' fl&fM 

it & ^ m m it m fSk w m ± & & s - & & m & (pzt)» 
si = j^r 



K ^ H if 2. 



± 
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(TiWN) > MftitiS(TiAlN) . JU&&fc&(TaN)ffi*&j££& 



i4. iff¥^j*BKii 11 mmm^m^m^mmn 

-^fti^(lr0 2 ) v - SftiT (Ru0 2 ) « flSc(Ir) - J^S0(Ru)^ 
»fflH8£}56 ' ^tfilSSRMitj&SK^fflSM 350°c 

M 450°C ° 

mmm?jm ■ 3 5o°c 



500°C £[15 - 



g 11 IimSft^^a H S ^: 
' flSteJEffijSJS Pb y Zr x Ti 1 _ x 0 3 (y>l)£-$t 

if IE • 

18. if ^^iJIbHII ii 3l/?Tafc£^JlJ£:H£ftg^ 
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